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Abstract 
In this preliminary study, we investigated the patterns of concordance between both implicit and explicit, and between cognitive 
and behavioral facets of spider fear. Volunteer participants (n=404) completed on-line two explicit and two implicit measures of 
spider fear presented in random order. It appears that individuals with high implicit avoidance motivation tend to explicitly 
underreport their avoidance level, with (only) females and highly aroused participants displaying high correlations between 
implicit and explicit measures of avoidance. The results of our pilot study might represent a fruitful fist step in clarifying the 
complex pattern of relationships in spider fear. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
Suppose Mark asks his friend Peter to approach his Mexican red knee pet tarantula, a 10-inch nonpoisonous 
spider with dark-colored body and orange patches on the joints of its legs. Peter hesitantly approaches the tarantula, 
firs by touching its legs and then by holding it altogether in his hands. Somehow excited by the experience, Peter’s 
hart is not excessively pounding, and he does not have the urge to live the room, enjoying the presence of Mark’s 
new pet. When Peter’s girlfriend, Melissa, enters the room, she instantly detects the spider. She gets extremely 
scared, turns around and immediately flees out of the room. Despite her close friendship with Mark, Melissa decides 
to never visit his house as long as he possesses such a frightening pet.  
Many individuals experience a wide range of fears throughout their life, but only few find them extremely 
distressing. In some respects, specific phobia is one of the most significant disorders, with a lifetime prevalence 
estimated of about 11% (Antony & Barlow, 2004). It is described as a “marked and persistent fear that is excessive 
and unreasonable, cued by the presence or anticipation of a specific object or situation.” (American Psychiatric 
Association, 2000, p. 364). Besides the intense fear frequently experience when the individual encounters the phobic 
stimulus, marked avoidance and significant impairment in functioning are common manifestations. Consequently, 
affected individuals are not only confronted with the noticeable distress about the feared object and/or about having 
the phobia, but also with the debilitateing urge to avoid certain situations in daily life.  
Like most affective disorders, specific phobia manifests itself at four basic levels: cognitive, subjective, 
physiological and behavioral. The cognitive level refers to attention, memory, and other cognitive processes. At the 
subjective level, individuals evaluate their current or past fear level, and use verbal expressions to reflect their 
feelings and attitudes. The subjective assessment is based on the assumption that individuals can appropriately 
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monitor, evaluate, and integrate various information about the experienced emotions. The behavioral level includes 
all the actions one undertakes in a situation (i.e. approach or avoid, fight or flight etc.). It is likely that the emotion 
of fear evolved to produce adaptive actions, so the behavioral output is considered a valuable proxy for fear intensity 
estimations. Physiology refers to the central or autonomic nervous system changes that prepare the individual to 
react towards emotional stimuli. We can assess the amplitude of one’s fear by measuring his cardiovascular 
reactions, the sweat gland secretions, or the muscle activity. Each of the four basic levels briefly described above 
represents an important source of information about the individuals’ emotional state. Unfortunately, the four levels 
are not always functioning in synchrony, not offering well-calibrated or interchangeable information. Disentangling 
the specific conditions that may influence the degree of concordance among the facets of spider fear, and being able 
to accurately predict individual’s fear or avoidance level might help us better understand the dynamic of human 
affect.  
Another aspect that continues to draw researcher’s attention is the relationship between conscious experiences 
and the deeper, automatic processes in the brain. It is well known that our conscious mind reflect only a part of what 
goes on in the brain, and through introspection we can access only a part of the ongoing processes. Scientific 
support for the influence of automatic processes on behavior is accumulating (Bargh, 1997; Blanton, Jaccard, 
Gonzales & Christie, 2006; Devine, 2001; De Houwer & Moors, 2007; Fazio & Olson, 2003; Greenwald et al., 
2009; Moors & De Houwer, 2006). It was demonstrated that automatic processes – usually assessed with implicit 
measures – are among the best predictors for spontaneous behavior (Fazio & Olson, 2003; Greenwald et al., 2009). 
However, in Greenwald’s et al. (2009) meta-analysis the correlation between the Implicit Association Test (IAT) 
and behavior performances varied between -.13 and .67. Considering the large variance between implicit measures 
and behavior it might be useful to investigate the specific circumstances under which implicit processes better 
predict behavior.  
Moreover, when it comes to formulating a diagnostic decision, most of the time clinicians relay solely on 
diagnostic interviews and self-reported data. Although this standard procedure is mostly reliable, it could be 
enhanced by adding potentially valuable information provided by other sources (i.e. implicit cognition). For 
example, we could test whether participants’ performance at an implicit tests (i.e. the memory associations’ strength 
between two concepts like spider and fear) constitute a reliable predictor for self-reported or implicitly measured 
spider avoidance tendencies. In addition, spider fears have consistently been found to affect females more often than 
males. Compared to men, women are four times more frequently diagnosed with spider phobia (Antony & Barlow, 
2004). One likely reason for this situation is that men tend to underreport their animal fears, while women appear 
more willing to publicly acknowledge them. Therefore, it is worth investigating the potential moderating role that 
gender plays in the relationship between self-reported and implicitly measured avoidance. We hypothesized that 
females will display a stronger concordance between direct (self-reported) and indirect (implicit) avoidance when 
compared to males. Last but not least, the typical response when encountering a phobic stimulus (i.e. a spider) is a 
rush a fear accompanied by symptoms of arousal. Consequently, the arousal level might moderate the relationship 
between implicit and explicit avoidance, with highly aroused individuals having a stronger associations between the 
two measures when compared with low aroused individuals. Summarizing, in this exploratory study we would like 
to investigate: (a) the relationship between explicitly declared and implicitly measured avoidance (the behavioral 
level), (b) whether implicit cognition is a good predictor of behavior, and (c) whether participants’ gender and 
arousal constitute independent moderators for the relationship between implicit and explicit avoidance.  
In order to investigate the above mentioned problems, we introduced an additional refinement in this study. On 
the one hand, we considered participant’s explicit reports of spider fear (Fear of Spiders Questionnaire, FSQ); and 
on the other hand, we assessed the strength of spider memory associations using an implicit measure (Go/No-Go 
Association Task, GNAT). Because we conducted the study over the Internet, we had to leave out the physiological 
system since there is no known way to measure hart rate or skin conductance over the web. However, we used a 
self-report measure (Self-Assessment Mannequin–Arousal) as a proxy for participants’ arousal level. From the 
behavioral system, we selected the avoidance motivation component, which represents the behavioral tendency to 
either approach or avoid a certain feared object (Approach Avoidance Task, AAT). Volunteer participants completed 
on-line two explicit and two implicit tasks presented in random order. Each respondent who finished the study 
received a tailored feedback with his/her performance at one of the implicit test (i.e. GNAT).  
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2. Method 
2.1. Participants 
While our study was active on-line 633 respondents reached its last page. After data cleaning, we ended up with 
404 participants who completed the study and had a low error rate at both implicit tests. Of the 404 respondents: 
29,2% were male and 70% were female (3 persons omitted to report their sex); 1% were American Indian, 6% 
Asian, 7% Black, 75% White, 7% Multiracial, 3% Other, and 1% Native Hawaiian or other Pacific Islander. 
Respondents age range from 18 to 72 years, the average age being 31.81 (SD=11.77).  
2.2. Procedure 
Volunteer respondents completed over the Internet two explicit and two implicit measures that assessed their 
avoidance motivation and subjective distress responses toward spiders. One of the implicit measures - the Go/No-Go 
Association Task (GNAT) estimates associations between “spiders” and “afraid” compared to “calm” in memory. 
The second implicit measure - the Approach Avoidance Task (AAT) - indirectly evaluates participants’ behavioral 
tendencies by measuring the time to “push away” or “pull toward” images of spiders. The two explicit measure were 
Fear of Spiders Questionnaire (FSQ) and Self-Assessment Manikin–Arousal (SAM). After logging in to the study 
web page, participants completed the four measures in random order. At the end of the study, each participant was 
given a feedback regarding the strength of his memory associations towards spiders.  
2.3. Materials and apparatus 
a) Implicit associations were measured using the Go/No-Go Association Task (GNAT; Nosek, & Banaji, 2001; 
Teachman, 2007). The GNAT asks participants to classify words and pictures into categories, and the reaction time 
is use to indirectly estimate automatic associations in memory. To assess participant’s implicit spider fear we asked 
them to categorize stimuli that appear in the middle of a computer screen. For each task block, target category labels 
appeared and remain on the screen as reminders of the categories. Subjects were instructed to either press the space 
bar if an item belongs to the above mentioned categories (the go part) or do nothing for items that do not belong to 
those categories (the no-go part). In order to evaluate participant’s fear, response time was assessed when categories 
Spider and Afraid were paired together, as opposed to the instance when Spider and Calm were paired. There is an 
indication of spider fear when we see an overall faster latency for Spider and Afraid, and an overall slower latency 
for Spider and Calm. 
b) The second implicit measure was the Approach Avoidance Task (AAT; Rinck & Becker, 2007) which 
evaluates respondents’ behavioral tendencies. Rinck and Becker (2007) considered that humans display spontaneous 
avoidance towards unpleasant or threatening stimuli, and spontaneous approach towards pleasant stimuli. Therefore, 
they used the approach-avoidance format to measure participants’ behavioral tendencies. In order to complete the 
AAT, participants were instructed to classify pictures of spiders and other animals with respect to their format as 
either portrait or landscape by pressing one of two keys on the keyboard. Single pictures were presented on the 
screen, and participants’ task was to either pull or push the pictures toward or away from them by pressing one of 
the two arrow keys. While pressing the indicated keys, the size of the picture changes: pressing the “up” arrow key 
makes the picture shrink away and then disappear, while pressing the “down” arrow key makes the picture grow 
bigger and then disappear. This creates a visual impression that the picture is either moving closer or being pushed 
away. Earlier research suggests that the AAT is a reliable and valid measure for evaluating behavioral tendencies 
(Heuer, Rinck, & Becker, 2007, Reinecke, Becker & Rinck, 2010; Rinck & Becker, 2007).  
c) The Fear of Spiders Questionnaire (FSQ; Szymanski & O’Donohue, 1995) is an 18-item self report that 
reliably measures spider phobia. FSQ consists of two factors, namely fear of harm and avoidance/help seeking. 
d) The Self-Assessment Mannequin–Arousal (SAM; Lang, 1980) is a single item measure that presents cartoons 
of people with different levels of arousal. Participants were asked „How aroused/relaxed does your body typically 
feel when you encounter a spider?” and they had to select the cartoon corresponding with their level of arousal.  
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3. Results 
3.1. Preliminary analysis  
For both implicit tests, the dependent variable were participants Reaction Time (RT). We had to eliminate 
subjects with more than 10% error rate, because high error rate is considered a sign of random responding. We also 
eliminated participants with very fast (<300 ms) and very slow (>4000 ms) RT in more than 10% of their responses. 
This is standard procedure for RT tests.  
Go/No-Go Association Task (GNAT). To compute the GNAT scores we used the algorithm specified by 
Greenwald, Nosek and Banaji (2003). We kept for the analyses only the RT related to the target stimuli (i.e. those 
from the categories spider, calm and afraid). The final GNAT D score represents the difference between critical 
blocks divided by the standard deviation of all the involved data. The resulting score is conceptually similar to 
Cohen’s d, indicating the strength of memory associations. Positive GNAT D scores indicate a strong association 
between spiders and afraid, while negative scores suggest weak implicit associations between the same concepts.  
Approach–Avoidance Task (AAT). We computed RT median for each of the four AAT blocks that result from 
combining two picture type (i.e. spiders vs. animals) with two response direction (approach vs. avoidance). As 
suggested by Rinck and Becker (2007), the AAT score was obtained by subtracting the median time for pushing a 
picture type (e.g. spider) from the median time for pulling the same object. Thus, we estimated the participants’ 
approach/avoidance tendencies towards both spiders and other animals. A high AAT score indicates an intense 
avoidance motivation, while a low AAT score is a sign of an approach disposition for the specified object (spider). 
3.2. Main results  
We first investigated the relationship between explicitly declared and implicitly measured avoidance, 
wondering whether participants’ evaluations of the same concept (i.e. spider fear) are correlated. Overall, our results 
did not prove that participants display similar fear and avoidance levels, since no significant correlation between 
implicit and explicit measures of avoidance (AAT – FSQ-Avoidance), or between implicit and explicit measures of 
fear (i.e. GNAT – FSQ-Fear) were found (all r’s NS). So, if we proceeded correctly thus far, no systematic 
relationship - and therefore no significant predictions - appear to be found between implicit and explicit measures of 
spider fear. This is somehow surprising, since recent studies reported a positive, although nonsignificant, relation 
between GNAT and FSQ-Total (r=.34 at p<.10; Teachman, 2007); and also a significant relationship between AAT 
and FSQ-Total (r=.59 at p<.01, Reinecke, Becker, & Rinck, 2010). However, when we selected only highly 
avoidant participants (those who score one SD above the AAT mean) we found a marginally significant correlation 
between implicitly measured and explicitly acknowledged avoidance (rAAT–FSQ-Avoid=.20 at p=.06). Furthermore, the 
two questionnaire scores were significantly related for all respondents (rSAM-FSQtot=.68 at p<.01), meaning that, as 
participants self-reported arousal increases, their self-reported fear rises as well. Summarizing, we found a 
significant correspondence between participants’ self-reported fear and arousal, and a marginally significant 
correlation between the implicit and explicit avoidance levels valid only for highly avoidant individuals.  
 Table 1.  Repartition of participants according to their implicit and explicit spider avoidance level 
 Approach-Avoidance Task (AAT) 
< AAT mean > AAT mean 
Fear of Spider Questionnaire 
– Avoidance subscale 
< FSQ-Avoid mean 115 126 
> FSQ-Avoid mean 93 70 
 
Hypothesizing that highly avoidant respondents may display a different pattern of relationship between fear 
measures, we divided the total number of participants in four categories, according to their AAT and FSQ-
Avoidance lower/higher then average scores (see Table 1). Significant differences among the number of participants 
in the four categories were found (χ2=18.27, at p<.01). The most popular category included individuals who 
obtained lower than average explicit avoidance scores, and, at the same time, higher than average implicit avoidance 
scores (N=126). If we take the implicit avoidance level as a benchmark, these participants seem to explicitly 
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underreport their avoidance level. On the other hand, fewer participants (N=93) were in the opposite situation (i.e. 
reporting both higher than average explicit and lower than average implicit scores). Therefore, it seems that an 
important number of individuals tend to explicitly underreport their avoidance level when tested with both explicit 
and implicit instruments. This is in line with the results of similar studies, where discrepancies between the implicit 
and explicit facets of the same construct were reported (Fazio & Olson, 2003; Steffens, 2004; Tulbure, 2006). 
The relationships between implicit and explicit avoidance was investigated as a function of participants’ gender. 
In order to prove that participants’ gender moderates the relationship between self-reported avoidance and their 
behavioral tendencies we conducted a multiple regression analysis. Participants’ avoidance motivation (AAT) 
constituted the criterion in this regression while the explicit avoidance (FSQ-Avoidance) played the role of the 
predictor. All the variables were centered to avoid potential multicolinearity problems. Participants’ gender and 
AAT scores were separately entered as predictors (step one and two). In step three, the interaction term (AAT x 
Gender) was included in the equation. When all participants were included in the analysis, we found no empirical 
support for our hypothesis (all F’s NS). It seems that, overall, gender has no role in moderating the implicit–explicit 
relationship. 
However, previous studies show that, despite the broad similarities, the affective space is differently organized 
for males and female (Bradley, Codispoti, Sabatinelli et al., 2001). That is why we were not satisfied with our null 
results, and rerun the analysis only for highly avoidant participants (one SD above the AAT mean). Participants’ 
gender, AAT scores, and the interaction term (AAT x Gender) were separately entered in the equation. The first two 
models with AAT and Gender as predictors were not significant. Nevertheless, introducing the interaction term 
made the model significant in step three, F(3, 398)=3.17 at p<.05. Comparing the second and third models a 
significant change was discovered (Fchange=3.91 at p<.05 and ΔR2 =.15), the interaction term explaining 15% of the 
FSQ-Avoidance variance. The crossed interaction is illustrated in Figure 1. where we plotted the simple slopes of 
AAT and FSQ-Avoidance correlations for both males and females. We found a positive and significant correlation 
between explicit and implicit avoidance for females (r=.38 at p<.01), while for males, the same correlation was 
close to zero (r=.04, NS). When we compared the two regression slopes, the results revealed a significant 
differences between them (t=1.98, at p<.05). So, it seems that highly avoidant females explicitly acknowledge their 
avoidance, while highly avoidant males do not. We can speculate that male respondents withhold their fears in order 
to preserve their macho image. 
 
 
Figure 1. Participants’ gender moderates the AAT – FSQ-Avoidance relationship only for highly avoidant participants (1SD above the AAT 
mean)  
 
The dynamic relationship between implicit and explicit avoidance was further investigated on the arousal 
continuum. We wondered whether self-reported arousal moderates the relationship between direct and indirect 
measures of avoidance. This prediction was also tested by the means of multiple regression analysis. The explicit 
avoidance score (FSQ-Avoidance) was the criterion; while the implicit avoidance level (AAT), self-reported arousal 
(SAM) and the interaction term (AAT x SAM) were separately entered as predictors. Again, when all participants 
were included in the analysis, we found no empirical support for our hypothesis (all F’s NS). However, when only 
highly avoidant participants were selected (those who score one SD above the AAT mean) we found that arousal 
does moderates the implicit–explicit avoidance relationship. Only for these participants the interaction term (AAT x 
SAM) significantly predicts the explicit avoidance level F(3, 398)=13.99 at p<.01, explaining 4% of the FSQ-
Avoidance variance. Comparing the second and third regression models a significant change was revealed 
(Fchange=3.79 at p<.05 and ΔR2 =.04). Moreover, for highly aroused participants, a positive and significant 
correlation between implicit and explicit avoidance was found (r=.70, at p<.05), while for participants with lower 
levels of arousal the same correlation was nonsignificant (r=-.03, NS). When comparing the two slopes we fond 
them to be different (t=1.94 at p<.05).  
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Summarizing, the hypothesis that self-reported arousal moderates the relationship between explicitly declared 
and implicitly measured avoidance was supported, but only for highly avoidant individuals. Corroborating these 
results with the data form previous hypotheses, it seems that a different pattern of relationship between implicit and 
explicit measures of avoidance emerge for highly spider avoiders when compared with nonavoiders. If replicated, 
our results could have meaningful theoretical and practical implications for clarifying the differences between 
normal and highly avoidant individuals. 
 
4.  Discussion 
 
The main aim of this preliminary study was to investigate the relationship between implicit and explicit facets 
of spider fear. Although the results of our study are not as clear as we (had) hoped for, we found that compared with 
nonavoiders, highly spider avoiders display a different pattern of relationship between implicit and explicit 
avoidance levels. It appears that individuals with high implicit avoidance motivation tend to explicitly underreport 
their avoidance level, with females and highly aroused participants displaying high correlations between implicit 
and explicit measures of avoidance.  
A general explanation for our results takes into account the measures used in the study. We know that implicit 
and explicit measures capture different, but related aspects of one and the same construct (Nosek, 2005, Nosek & 
Smyth, 2007). Empirical proof for this differentiated faceting comes from: a) the now classical dual-process theory 
that differentiates conscious and unconscious processing (Greenwald & Banaji, 1995; Smith & DeCoster, 1999) and 
from b) the meta-analyses on the predictive validity of implicit and explicit measures that demonstrated 
differentiated predictive validity for various behaviors (Greenwald et al., 2009). Therefore, although related, implicit 
and explicit measures capture different facets of the same construct.  
More specifically, our data unveiled the existing differences between spider fearful and nonfearful participants. 
For the spider fearfuls, the behavior avoidance tendencies in response to pictures of spiders (i.e. pushing spider 
pictures away more quickly them pulling them towards themselves) are reflected in explicitly declared avoidance, 
which was not the case for non-spider fearful participants. Our study is relevant because it demonstrates the fear 
space is differently organized for spider avoiders and nonavoiders, but being a correlational study with non-clinical 
participants, it says little about the causal status of those differences.  
Our data also revealed that, highly aroused participants tend to have a better correspondence between implicit 
and explicit measures. Consequently, when an individual is highly aroused, the possibility to control or conceal  his 
behavioral tendencies are somehow limited, therefore the information displayed during this time are more likely to 
represent a reliable proxy for his spontaneous behavior in real life situations. Moreover, when interpreting males 
self-reported avoidance scores, clinicians should expect lower levels of avoidance compared to their behavioral 
tendencies. Therefore, using a behavioral test (i.e. either the classical Behavior Avoidance Task or an implicit 
measure like the AAT) seems a better option for approximating males’ avoidance levels. Our results are in line with 
those reported by Rinck and Becker (2007) who stated that the AAT represents a valid instrument to assess the 
avoidance reactions toward certain stimuli.  
There are several limitations to our study that, if seen from a different perspective, suggest improvements for 
future research. First and foremost, the lack of concordance between implicit and explicit measures of spider fear 
when all participants were included in our analysis is problematic and difficult to integrate with other results 
presented in the literature (Heuer, Rinck & Becker, 2007; Reinecke, Becker & Rinck, 2010; Rinck & Becker, 2007; 
Teachman, 2007). Similar studies should definitely be conducted before drawing firm conclusions about the 
dynamic relationships establishes among the implicit and explicit fear facets. Second, and related to the 
measurement methods used in this study, is the unanticipated high error rate for the AAT. When analyzing the 
implicit tests data, it is expected that a number of participants will be eliminated due to their high error rates. 
Unfortunately, we had to eliminate 217 respondents (22%) who had errors in more that 10% of their responses. The 
bar was set high (with the risk of eliminating an important number of participants), but we wanted to select for 
analysis the most accurate data. For future research, it would be interesting to see whether a similar pattern of results 
would emerge when using purely behavioral measures (i.e. Behavior Avoidance Task). Third, although we 
investigated the dynamic relationship among the various fear facets, we did not include an authentic physiological 
measure. One of the four basic levels, that usually provide ample information about the evolution of anxiety, was 
left outside our measurement possibilities. Similar lab studies should also incorporate physiological measures in 
their instrumentarium. Finally, yet importantly, generalizing our finding for arachnophobic patients is problematic, 
since we conducted the study with normal participants. It would be potentially valuable to investigate the 
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relationship between implicit and explicit avoidance with a clinical sample, since many of these people are painfully 
aware of their fears and had to publicly admit them more then once.  
To conclude, more comprehensive model for the relations among the fear facets could be obtained: a) if 
additional multimodal studies will be conducted; b) if those studies will include the physiological component, c), if 
similar patterns will be discovered for other emotions (i.e. snake fear, social fear etc.), and d) if theory will be 
developed to better explain the underlying mechanisms. If replicated, our results might represent a fruitful fist step 
in the effort to uncover important aspects of fear functioning.  
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